OGILVY RENAULT 



ElOll 



per 



WORLD INTELLECTUAL ORGANIZATION 
wuru.^ *"**-^"*- InternJ||Iot , al Bureau 




(21) iatenDiOonal Application Number: FCT/US92/Q3224 
(^Inteni^anid Filing Date: 20 April 1992 (20.04.92) 



INTBRNAHOHAL ^UOU-OK PUBLISHED V^E P. = PATENT ^^2^^^ 

I (iij International publication Number: WU 5W*woy 

(^Wentfttonal Publication Date: 290«obcr 1992 (29.10.92) 



18 April 1991 (18-04.91) US 



(30) Priority data: 
£87,336 

(71) Applicant'. TECHNOLOGISTICS. WC . [US/USU 1385 
W 5thStreet South. Naples. PL 33940 (US). 

tTOtaMtors! 8100-11.181068, B. ; 1385 5* Street 

pies, FL 33940 (US). PSING. Ryan ; 26 S. Hotaaan 
toy, Apt. 3-F. Golden. CO 80401 (US). 

(74) Agent- STAND LEY, Jeffrey, S.; Port**, ^^V.^ 0 ^ i < 
1 Arthur, 41 South High Street, Columbus, OH 43215 
(US). 



ran Designated States: AT (European patent), BE (European 
P % CA, CH (European pateng, Dfi (EuW™ & 
WJt), DK (European patant), ES (European patent^ FR 
©Sjpean pateot), GB (Eiiropean patentt. GR (Buro- 
pempatu& IT (European patent), LU (European pa- 
Mft MC (European patent), NL (European pateot),*E 
(European patent). 

Published 

Wth international starch report. 



(54)TiHe: COMPUTERIZED CHANGEABLE SIGN 





f r- 












s 


P 


ft 


1 


N 


G 




S 


A 


L 


e 






■ 


■ 


■ 


■ 


■ 


H 


N 


L 


Y 


1 


■ 


I 


1 


I 


e 




liainaaoiBBHSMig 




^ keyboard} 



(37) Abstract 

An unproved changeable *. (10) having a plurality of "TJ'J ~ 

oaa character strip contained within each modulo (12). A sys^n isj *« d ^ d ft ^ n f^ h a ;i 5 " » ^oe^on™eomputer equipped 

without Inter manual involvement. 



PAGE 1 1/54 * RCVD AT 9/29/2005 3:58:24 PM [Eastern Daylight rime] * SVR:USPTO-EFXRF-6/33 * DNIS:2738350 * CSID:514 286 5474 * DURATION (mm-ss):09^52 



0G1LVY RE NAULT 



aoi2 



Codes used to identify 
apjiJicatiom- under lbc PCT - 



FOR THE PURPOSES OF INFORMATION ONLY 

Slal . ^ co ». .O- - the *™ Pa^ of p^-ph*. prtfl** Inte,^ 



AT 
AU 

Be 
BE 
BP 
BC 
BJ 
BR 
CA 

cr 

CO 
CH 

a 

CM 

cs 

OE 

us. 



AuaUul'w 
Belgium 

UM tioa H 



(Antral AIHhIU Ke[»b& 

<1>fl£o 

jjvrh/urWnd 

Close il'Uolre 



Fft 
CA 
CH 

CH 
CR 
HU 
IT 
JP 
KP 

tea 

Li 

LK 
US 
MC 



MuUimt 



CkiMC» 
Ihtnpry 

tub 

tU: pub Tic of Kcfl» 
t tecliiciuuJtt 

Moikm 



Ml. 
UN 
MB 
MW 
NI- 
NO 
PL 
RO 
KU 
SO 
SE 
5N 
5U 
TO 
TO 
OS 



Mali 

Mauritania 
Milfiiwi 

Norway 

KanlilliJ 

Svncfil 
&>vi<:i Uofun 

U,UltfJ StiitO uf America 



PAGE 12/54 ' RCVD AT 8/29/2005 3:58:24 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/33 • DNIS:2738300 " CSID:514 286 5474 " DURATION (mn«s):09-52 



09/29/05 16:05 FAX 514 286 5474_ O GILVY RENA ULT Si 013 

PCT/US92/03224 

WO 92/18969 

_ 1 - 

The present invention relates generally to a 
display apparatus, and more particularly, to a new • 
ana improved changeable sign having modules that 
each display a selected character forming part of a 
message wherein the message may be changed via a 
computer • 

There are various types of display apparatus 
known today in -which characters (usually letters, 
numbers, and/or punctuation marks) are made visible 
on the display apparatus to present a desired 
message. Devices such as these have been in use by 
number of different businesses including, 
restaurants, theaters, consumer retail stores, 
airports, hotels, hospitals, and various other 
locations. One o£ the most important features of 
these signs is for the public to be able to clearly 
see the message as it appears on the sign. it is 
also desirable for the sign to be easy to maintain 
and for the message to be conveniently changed. 

U.S. Patent No. 3,699,564 to Hodge, Jr. et al. 
for a display apparatus describes a changeable sign 
having a plurality of modules arrange* to display a 
message. Each module is designed to display a 
selected character that forms part of the message. 
Each module includes a strip, preferably of flexible 
material, on which a series of characters are 
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Pt „ia^ «ch tut th. .trip is i— *»- — 

SP 0 Ol to another «. — 

The 3,699,564 patent is 
through a viewing area. The 

incorporated by reference herein. 

The present invention comprises a n apparatus for 
Slaving a message that is relatively simple, 
reliable, easy to maintain, and provides for 
dearer, easier to see, characters. The display 
apparatus may be provided with a U** -roe 

entirely within BaCh *° dUlB ™ ^ 

practically self-suf £ icient so that if «J 
particular module falls it can be replaced by a 
working module, furthermore, the present invention 
comprises data processing means in association with 
the modules of the sign to control the message 
appearing on the sign. The present invention 
enables messages to be stored in data storage means 
to later be displayed on the sign. The present 
invention also provides program means by which 
stored messages may be displayed on the sign at 
specified times. At the specified time the sign 
will change messages automatically without 
contemporaneous human involvement. The present 
invention further provides means by which the 
message on the sign can be changed to a new message 
without need for the sign to be in sight of a person 
changing the message. The present invention 
discloses a system whereby the desired message to be 
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displayed on the sign is first seen on. a data 
terminal screen. *he data terminal may be adapted 
such that spaces on the terminal screen correspond 

to modules at the sign. 

The present invention provides a unique module 
design for changeable signs. Each module may be 
individually provided with illumination means, such 
as a fluorescent lamp. The light source may be 
entirely self-contained within each module with only 
a need for an outside current source. Therefore, in 
one preferred embodiment there would be as many 
individual light sources as there are modules in a 
sign. Furthermore, every module may be separate 
from other modules, and removable and replaceable hy 
simply disconnecting the module from a power source 
(such as a power strip with receptacles mounted on a 
rear panel of the sign frame) and reconnecting a new 
module. This allows for efficient servicing of a 
sign. If one module is in need of service, it is 
simply replaced with another working module. While 
the broken module is being serviced the sign 
continues in use. Since each module may be 
individually lighted by its own lamp, the entire 
sign is not effected when a lamp goes out. The 
present invention may be relatively lightweight and 
easy to install since each module can be connected 
by hand by simply plugging it in. The sign 
components may be made from various materials. 
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. ^ mofcals such as aluminum, 
preferably lightweight metals, sue 

aiiO/or plastics. 

Itt a preferred embodiment of the present 
invention a data process tergal along with a 
Aboard is connected through control hardware to 
tne modules of the sign. Each module contains ...». 
for informing the terminal of which character on the 
character atrip is visible through the character 
display viewing area of the .nodule. Program means 
in association with the terminal enable a user to 
input a message via the Keyboard and by the push of 
a button on the keyboard the message on the sign is 
changed to the message input at the terminal by the 
user. Message storage means are provided for 
storing a plurality of different messages which may 
be selectively displayed on tbe sign at a 
predetermined time. Consecutive predetermined and 
timely message changes may be accomplished without 
manual involvement after the messages have been 
stored in the data storage means and programmed to 
be activated (i.e. - displayed on the sign) at a 
future time. The foregoing and other objects and 
advantages will become more apparent when viewed in 
light of the accompanying arawings and following 
detailed description. 
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FIGURE 1 is a perspective view o£ a» embodiment 
of the present invention whereby a user may enter in 
a aat a processing terminal a message to be displayed 
on the sign; 

FIGURE 2 is a perspective arrangement of a 
changeable sign in communication with a data 
processing terminal and keyboard, in which a message 
has been entered in the terminal to be displayed on 
the sign; 

FIGURE 3 is a perspective arrangement in 
accordance with FIGURE 2 wherein the message entered 
in the terminal is now displayed on the sign, having 
replaced the message displayed in FIGURE 2; 

FIGURE 4 is a perspective view of a module shown 
without outer panels, showing the flexible character 
strip; 

FIGURE 5 is a partial view of tne character strip 
showing respective bar codes passing through a 
sensor (for the purpose of clarity the strip is 
shown unscroiled and the remaining components of the 
module are not shown) ; 

FIGURE 6 is a section view taken along line 6-6 

in FIGURE 5; 

FIGURE 7 is an enlarged partial perspective, 
partial schematic view of the sensor of FIGURE 6 in 
association with a power source hd a computer; 
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FKOBE 6 is . eiwraa sho»ing *e example of a 
four -auie =19= " 6a Cfci "' !,eii "* " 

computer; 

figoke 9 <*e step. i» • fl«» ° e 

one e^ediaeet of a Pro,™* for use In assecietien 
with the present invention; 

FIGURE 10 is a perspective view of a module of 
the present invention; 

FIGURE 11 is a section view of the module of 
FIGURE 10, the section being taken along line 11-11 
thereof; 

FIGURE 12 is a section view of the module of 
FIGURE 11, the section being taken along line 12-12 
thereof; 

FIGURE 13 is a perspective view of a sign with 
some modules removed; and 

FIGURE 14 is a rear perspective view Of the 

module of FIGURE 10. 

T^j ^PTPTTON TJBKFERRFP FMHQPlMEHTfP) 
Referring now to the drawings, and particularly 
FIGURE 1, there is illustrated a display apparatus 
10 which is a changeable sign. The siga 10 is 
comprised of a plurality of modules 12 arranged in 
rows and may be bordered by a frame 14. The front 
of each module a5 shown in FXGURE 10 has a window 16 
through which various characters will be made 
visible. Each of the modules 12 is preferably 
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arranged to display one selected character at a time 
in conjunction with other modules 12 also displaying 
characters to form a message. 

in the embodiment of FIGURE 10, the module 12 is 
preferably cube shaped which allows for better 
nesting of a plurality of modules 12 in one sign 
10. The module 12 includes a front housing IB 
having a top plate 19. Bide panels 20, 22 offer 
structural support and integrity to the inner 
workings of the module 12. Rear panel 28 completes 
the cube shape of the module. The front window 16 
may be any suitable transparent material such as 
glass or plexiglass that will not detract from the 
visibility of the characters displayed in the window 
16. in an appropriate application the window 16 may 
be just an opening, having no material insert. A 
character 24, in this case, the letter is 
displayed on a character strip 26 located 
interiorally of the window 16. 

In a preferred embodiment of the present 
invention, the character strip 26 is predominantly 
opaque while the characters displayed thereon are 
preferably either clear (see-through) or white. The 
character strip 26 preferably is made of mylar and 
contains all of the letters of the alphabet, at 
least the numerals from zero through nine, various 
punctuation marks, and any other commonly used 
characters for conveying a message. Of course, the 
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chapter strip 26 could be custom-made to have any 
particular character placed thereon including 
characters from foreign languages. 

Bef erring next to FIGURES 11 and 12, the inner 
workings of a particular module 12 of the present 
invention are illustrated. Each module 12, is 
pipped with its own source of illumination 38, 
preferably a fluorescent lamp, m this embodiment, 

the lamp 38 i* *>? a compaxiy n9raed , ' Li9at8 ° f 

j^xrica- and the model number for the lamp 38 is FOI, 
12CW. Equivalent lamps 38 are also provided by the 
General Electric Company and Phillips. Of course, 
other light sources could be incorporated and would 
fall within the scope of the present invention. A 
reflector 40 may be provided and positioned inside 
the module 12, with respect to the source of 
illumination 38 to obtain maximum light efficiency 
directed at the window 16 of the module 12. The 
reflector 40 could be made of many different 
materials. In the embodiment shown in FIGURES 11 
and 12, the reflector 40 may be made from a highly 
reflective material, such as mirrored aluminum or 
plastic. 

The character strip 26 having the characters 24 
thereon, may be scrolled around spools 52, 54 to 
place the desired character 24 directly behind the 
window 16. To align the character strip 26 in 
direct view of the window 16, the character strip 26 
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passes around rollers 42, 44. Gears 46 placed in 
motion by b motor 50 may be used to scroll the 
spools 52, 54. One skilled In the art, could derive 
several different arrangements for actuating the 
character strip 26 so that a selected character 24 
appears behind the window 16 which would fall within 
the scope of the present invention. 

Referring now to FIGURE 2, a vertical row of four 
modules 12 is illustrated. The modules 12 may be 
supported within the sign 10 structure through 
several different means known to those of skill in 
the art. For example, a wire may be passed through 
support means, such as a post 36, into the frame 
14. FIGURE 13 illustrates an embodiment in which 
the modules 12 are simply plugged into electrical 
power strips 60. The power strips 60 may be secured 
to a back panel 66 on the sign 10. The action of 
plugging in a module 12 may be sufficient to 
physically support the module 12 and prevent it from 
falling out of the sign 10, Other module 12 
retaining means would be apparent to one of skill in 
the art. The male connector 29 of each module 12 as 
shown in FIGURE 14, may be plugged into any one of 
several female connectors 31 embodied in the power 
strips 60. The power to the motor 50, lamp 38, and 
sensors 64 may be obtained via connector 29 and 
inner module wiring. 

Referring again to FIGURE 1, a typical 



PAGE 21/54 * RCVD AT 9/29/2005 3:58:24 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/33 * DN1S:2738300 * CSID:514 286 5474 * DURATION (mn>ss):09-62 



OGILVY RENAULT 



©022 



PCTA3S92/032Z4 

WOW/18969 

- 10 - 

arrant is shown wherein a sign is located 
outside of a building for displaying messages to 
passersby. As -ill hereinafter be plained, the 
user 32 shown in FIGURE 1 *ay input a message into a 
d ata processing terminal 70 which can then be 
transmitted to the sign 10, causing the sign 10 to 
change to display the message input into the 
terminal 70. As shown in FIGURE 2, the terminal 
screen 72 may be formatted to indicate the desired 
message in a correlary fashion with the modules 12 
of the sign 10. In FIGURE 2 the sign 10 has a 
particular message shown and a new message has been 
input through the keyboard 74 to the terminal 70 and 
is shown on the terminal screen 72. As shown in 
figure 3, the user has activated the message from 
the terminal screen 72 causing the sign 10 to change 
messages. when the sign change has occurred, the 
message on the sign 10 will agree with the message 
on the terminal screen 72. The changing of a 
message via the terminal 70 may be accomplished in 
several ways known to those of skill in the computer 
art, for example, by striking a particular key on 
the keyboard 74. Also, the data processing terminal 
70 may be programmed to store messages and cause the 
sign 10 to change at predetermined times as will be 
explained in greater detail hereinafter. 

In order to enable a data processing terminal 70, 
such as a personal computer, to activate a changing 
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of the message shown on the sign the individual 
modules 12 of the sign 10 must be in communication 
with the terminal 70. The terminal 70 needs to know 
what character 24 is visible in the window 16 of 
each module 12 of the sign 10. With this knowledge, 
the terminal 70 can then instruct the character 
strip 26 of each module 12 to stop scrolling at a 
particular character 24 which is visible in the 
window 16- A preferred method of accomplishing tnis 
is shown in FIGURE 4. In FIGURE 4 the outer panels 
of a module 12 have been removed and the character 
strip 26 is shown scrolled around rollers 42, 44. 
Characters 24 such as letters each have an 
identifying bar code 80 preferably at the lower 
portion 82 of the strip 26 which passes through a 
sensor 84. The sensor 84 is capable of reading the 
bar code 80 and informing the terminal 70 of which 
character 24 is in view of the module window 16. 
The bar code 80 for each character 24 is unique. As 
shown in FIGURE 5, the bar code 80 for the letter 
"D" is shown passing through the sensor 84. in a 
preferred embodiment, each bar code 80 is offset to 
the lower left of each character 24 so that the 
sensor 84 reading each bar code 80 will not 
interfere with the view of a character 24 through 
the window 16 of each module 12. Referring again to 
FIGURE 4, the letter "E" is shown in the window 16 
post ion of the module 12 and the sensor 84 is shown 
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to the lower left .canning the bar code 80 for the 
letter "E", out of the way of the window 16. 

la FIGURE 6 the character strip 26 is shown in 
cross section passing through the sensor 84. The 
sensor 84 may function in much the same way as a far 
code scanner co*monly used today in grocery store 
check-out Unas. The sensor 84 may transmit an 
infrared beam 85 which is received through an 
opposite lens 86. The bar codes 60 are comprised of 
unique arrangements of black vertical bars 88 having 
white or clear spaces 87 between the black bars 88. 
As each black bar 88 crosses the optical line of 
sight between the infrared beam 85 and the opposite 
lens 86 it causes a break in the beam of light. A 
commercially available sensor 84 used in one working 
embodiment of the present invention was supplied by 
Optek of Carrollton, Texas, Model No. OPB-829C. It 
should be appreciated that various other 
sensors/scanners could be used successfully and 
would fall within the scope of the present invention. 

As shown in FIGURE 7, each sensor 84 has a power 
source 90 and is also connected to the computer 92. 
Preferably every module 12 will contain at least one 
sensor 84 and every module 12 will be in 
communication with, the computer 92. 

Referring now to FIGURE B, an electrical wiring 
diagram is shown for a four module sign connected to 
a computer 92. The control hardware shown in FIGURE 
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8 is indicative of a working arrangement which could 
be incorporated into a sign having many more modules 

FIGURE 9 illustrates a flow diagram that explaxns 
the various steps the computer program considers as 
it changes the message on the sign 10. The ONE STEP 
ENTRY MODE 100 is the first screen the user sees. 
This menu allows the user to see exactly what is on 
the sign 10 and change it by typing a message into 
the computer 92 via the keyboard 74. After the user 
is finished typing a message and informing the 
computer 92 (by striking a particular key on the 
keyboard 74) that the message is complete, the sign 
changes. The PROGRAM MODE 102 is very similar to 
that of a VCR, except that instead of recording a 
particular channel, the sign 10 changes to a 
particular message. The user can enter a time in 
which to change the sign 10 (via the ESTER TIME 
ENTRy 106 menu) and the message in which to change 
the sign. The messages are entered via a built-in 
editor (see MESSAGE EDITOR 104). The user may also 
elect to view the TIME ENTRIES 108, allowing him to 
view the information he has already entered. While 
in the PROGRAM MODE 102 main menu, the computer 92 
is constantly reviewing the TIME ENTRIES 108 and 
comparing them to the present time. If the computer 
92 detects that it is time to change the sign, the 
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^puter ft ™ns «ro» gh the ,l 9 orlthoms .Uta* i« 

CHANGE SIGN 114. 

The ENTER MESSAGE TO DISPLAY 110 i. the editor 
for the ONE STEP ENTRY MODE 100. Whatever is typed 
irto the computer 92 is displayed on the sign 
through CHANGE SIGN U*. The MESSAGE EDITOR 104 
allows a plurality of usages to be entered and 
st ored on disk, floppy or hard disk. These messages 
are the actual copy that can be displayed on the 
sign 10. The MESSAGE EDITOR 104 is a simple word 
processor used to enter messages that are restricted 
to the dimensions of the sign 10. 

The ENTER TIME ENTRY 106 is the actual time 
programming menu- It is set up like a VCR accepting 
when to change the message, and whet message to 
display on the sign. Valid TIME ENTRIES 106 can 
accept specific dates (i.e. May 3, at 10:00 A.M. } or 
weekly entries (i.e. every Sunday at 9:00 A.M.). 
■ The sign may also be programmed to continuously 
cycle through a set of predefined messages. The 
VIEW TIME ENTRIES 108 is a convenient way for the 
user to view the TIME ENTRIES 106 and the messages 
to be displayed. The Step Of TIME EQUAL TIME ENTRY? 
112 is encountered while in the main menu of the 
PROGRAM MODE 102. The computer 92 scans through the 
list of TIME ENTRIES 108 and if the current time is 
the same as the time entry, the computer changes the 
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sign to the message associated to that time entry as 
defined in the ENTER TIME ENTRY 106 step. 

When the computer 92 is ready to change the sign, 
the change SIGN 114 step is encountered. It uses 
the message currently displayed to figure out how to 
display the new message. The first step in changing 
a sign is the MAKE CHANGE TABLE 116 step. The 
computer 92 uses the current message and the new 
message (message to change to) to figure out how to 
change the sign 10. The message is first broken 
into individual characters, where each module and 
the sign holds one character. The characters 24 on 
the scrolls in each module 12 of the sign are not 
necessarily in order, therefore, the computer 92 
must figure out where each new character 24 to he 
displayed is located on the scroll 26. The computer 
92 knows the order of the characters 24, and 
therefore, can determine how many characters 24 each 
module 12 must scroll to get to the new character. 
The CHANGE TABLE 116 is then created, containing 
information for each module 12. Each module 12 
entry in the CHANGE TABLE 116 contains the number of 
characters 24 to scroll, the direction in which to 
scroll, and the character to stop at. Because the 
number of characters 24 to scroll is computed and 
read differently than the character identification 
codes, this provides redundant' information that may 
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be used for error correction in the event of module 

oar code BO errors. 

The second step before the sign is changed to a 
new message is to figure out the fastest way to 
change the sign. This step known as the MAKE 
PARITY TABLE 111 O0» P UteS a PRIORITY TABLE using 
the knowledge of how far each module strip 26 must 
scroll before the correct character 24 is 
displayed. By changing the modules 12 that need to 
travel the furthest first, substantial time may be 
sa ved in changing the whole sign 10. The result is 
a PRIORITY TABLE that indicates which module 12 
should be changed first. This table may be used to 
improve reliability, save power, and reduce overall 
costs, since the sign may not change all modules 12 

at the same time. 

in the Step of START TOR PRIORITY MOTORS 120 the 
modules 12 to change first are turned on, scrolling 
the correct direction for the new message. In the 
step of READ PRIORITY SENSORS 122 the sensors 84 are 
turned on along with the motors 50. The computer 92 
then samples these sensors 84, reading their data as 
they are reading the bar codes 80 on the scrolls 
26. The CHANGE TABLE is constantly adjusted as the 
scrolls are moving, keeping track of where each 
module 12 is on the scroll. Bar cooes 80 we 
interpreted as the data stream from the sensors B4 
is analyzed. In the Step Of AT CORRECT CHARACTER? 
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124 the computer scans through the module sensors 
84, computing bar coaes BO and scroll locations- If 
either the scroll location or the bar code 60 equals 
that modules 12 entry in the CHANGE TABLE, the motor 
50 is turned off, and that modules entry in the 
PRIORITY TABLE 118 is removed. The PRIORITY TABLE 
118 is then scanned for the next highest module 12 
priority and that module is then started. In the 
step of STOP MOTOR 126 each module's motor 50 is 
stopped after that module is displaying the correct 
character. In the step of LAST MOTOR? 128 if the 
PRIORITY TABLE 118 is empty, then the sign is 
finished changing and the program RETURNS TO MAIN 

MODE MENU 130. 

in reading the bar codes 80, every module 12 
contains one infrared transmitter/receiver. The 
transmitter in this example emits 935nm wavelength 
light. The sensor 84 receives this light if the 
path from the emitter 83 is not blocked by an 
infrared opaque object (such as ink on the silk 
screened scroll). The sensor 84 alters a current 
flow through the device depending upon the amount of 
light it receives. This current is converted into a 
voltage that is used by the computer 92 to detect if 
the sensor can "see" through the scroll 26 at the 
scroll's current location. By sampling the sensor 
84 thousands of times per second, while the scroll 
is moving (motor on), a pattern can be reafl 
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consisting of on and off Pulses (or opague an* 
clear) . These patterns can then be identified by 
the computer 92 if the computer knows the mote, 
spee d of the scroll. The motor 50 speed can be 
aetermined by correctly spacing the bar codes B0 on 
the scroll when the scroll is made. The bar codes 
on the scrolls are very much like UPC symbols. Each 
character on the scroll has a unique code, and 
therefore the computer 92 can determine one 
character from the next. In a preferred embodiment, 
the sensors send data to the computer only. This 
data is in a bit serial stream read only by the 
computer. The computer does not send any data to 
the sensor, except to turn it on or off. The 
computer directly controls each modules motor. The 
motor has three possible modes: on-right, on-left, 
and off. No data is sent from the motor to the 
computer. 

The computer may communicate to the control 
hardware through a multi -conductor cable. The 
control hardware then interprets the computers 
commands and turns motors or sensors on and off. 

It is thought that the improved changeable sign 
of the present invention and many of its attendant 
advantages will be understood from the foregoing 
description. It will be apparent that various 
changes may be made in the form and construction of 
the components thereof without departing from the 
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spirit and scope of the invention or sacrificing all 
of its material advantages. The embodiments 
hereinbefore described are merely preferred or 
exemplary forms of the present invention. 
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«m \T tb CT ftTMfin IS; 

1. A changeable sign system, comprising: 
a Big n inciting a plurality of modules, each 
mo dule including a strip having characters visible 
thereon, said strip adapted to be scrolled by motor 
actuation means such that a selected one of said 
characters appears in a window of each of said 
modules and when viewed in combination with other of 
said modules having characters in view, a message 
may be presented on said sign; 

identification means associated with each of said 
characters on said strip for indicating to the 
system which one of said characters is in view 
through said window; 

sensor means within each module for recognizing 
said identification means, said sensor means in 
communication with a computer; and 

a program in association with said computer for 
interpreting said communication from said sensor 
means in each of said modules, thereby learning 
which one of said characters is in view through said 
window in each of said modules, said computer also 
in communication with said motor actuation means to 
cause said motor actuation means to scroll said 
strip and stop said strip at a desired one of said 
characters. 
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2. The changeable sign system of Claim 1, 
wherein said identification means is a series of 
unique bar codes placed on said strip and adjacent 
each of said characters - 

3. The changeable sign system of Claim 2, 
wherein said sensor means is at least one infrared 
transmitter/receiver sensor secured within each of 
said modules and positioned to accommodate said 
strip having said bar codes thereon, said strip to 
pass through said sensor so that said bar codes 
intersect an optical light line of transmission from 
said sensor. 

4. The changeable sign system of Claim 1, 
wherein said computer is a personal computer having 
a terminal screen and a keyboard. 

5. The changeable sign system of Claim 1/ 
wherein said strip may be scrolled in a forward 
direction and a reverse direction. 

6. The changeable sign system of Claim 5, 
wherein said program is capable of determining which 
direction said strip should scroll to arrive at a 
selected character with minimal scrolling. 
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7 . -me changeable sign system of Claim 1, 
further comprising: oat* storage means whereby a 
plurality of predetermined messages may be stored to 
later be recalled by said computer to be displayed 
on said sign. 

e. The changeable sign system of Claim 7, 
wherein said program recalls one of said 
predetermined messages in said storage means at a 
designated predetermined time and activates said 
sign modules to change to said desired message. 

9. The changeable sign system of Claim 8, 
wherein said predetermined time is based on hours. 

10. The changeable sign system of Claim 8, 
wherein said predetermined time is based on hours 
and date of month. 

11. The changeable sign system of Claim 4, 
wherein rows of modules on said sign correlate with 
spaces and rows on said terminal screen. 

12. A computer program for use in changing a 
message on a sign, said sign comprising a plurality 
of modules each of which include a strip having 
characters thereon, one of said characters to be 
visible through a window in each of said modules. 
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said strip further comprising identification means 
associated with each of said modules including 
sensor means in combination with said identification 
means for establishing the identity of the character 
visible through each window at any given time, said 

program comprising: 

means for storing a plurality of messages ; 

means for recalling a predetermined message from 
said storage means at a predetermined time; 

means in communication with said sensor means for 
learning which of said characters is currently 
visible through said window of each of said modules ; 
and 

means for initiating actuation of said strip to 
cause a desired character to appear through said 
window of each of said modules. 



13. A changeable sign, comprising: 

a plurality of replaceable modules; 

a window in a front portion of said modules; 

means for displaying characters in said 
windows, said means for displaying characters 
contained within said rooflules; 

means for illuminating said characters, said 
means for illuminating located entirely inside each 
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of said modules and independent of any illumination 
of otner of said modules; and 

means for supporting said modules within 

said sign. 
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